Objective: To determine the impact of skin-subcutaneous fat layer thickness on electrical impedance myography (EIM) measurements. Methods: Linear 50 kHz EIM was performed on quadriceps of 62 healthy subjects (mean age 52.2 ± 20.6 years) with a wide variety of skin-subcutaneous fat layer (SFL) thicknesses, as measured by ultrasound. Correlations were sought between the main EIM outcome parameter phase (h) and SFL thickness. A multiple regression analysis was also performed for h with SFL thickness and age as independent variables. Results: Mean skin-fat thickness was significantly different (p < 0.01) between men (0.76 ± 0.23 cm) and women (1.43 ± 0.51 cm). Neither linear nor quadratic fits produced significant correlations between h and SFL thickness. A significant but weak positive correlation (r 2 = 0.14, p < 0.05) was seen between age and SFL thickness in women, but not in men. A strong negative correlation between age and h was observed for both men (r 2 = 0.48, p < 0.01) and women (r 2 = 0.68, p < 0.01). In multiple regression analysis, age but not SFL thickness was found to have a significant association with h. Conclusions: SFL thickness does not contribute substantially to the phase measured by linear-EIM.
Introduction
Electrical impedance myography (EIM) is a group of non-invasive techniques that is under development for the assessment of neuromuscular disease. Thus far, it has been successfully used to study a variety of disorders, including motor neuron disease, radiculopathy, and myopathy (Rutkove et al., 2002; Rutkove et al., 2005; Tarulli et al., 2005) . The most basic form of EIM, linear-EIM, uses high-frequency, low-intensity alternating current applied via adhesive electrodes to the hands or feet with the resulting voltage patterns measured by a second series of surface electrodes placed serially over a muscle or group of muscles of interest. With knowledge of the applied current and the measured voltage, the resistance (R) and reactance (X) can be measured and the phase (h) calculated via the relationship h = arctan(X/R). As with all bioimpedance-based methodologies, R is believed to reflect principally the flow of current through intracellular and extracellular fluids, whereas X is due to the capacitive effects of cell membranes and other interfaces (Foster and Lukaski, 1996) . We have used the parameter h as our principal outcome measure, as it is less sensitive to the effects of muscle shape and size than R or X (Shiffman et al., 1999) .
Unlike needle electromyography (EMG) which directly measures the electrical activity of muscle, EIM provides an indirect assessment of neuromuscular health and disease, since the electrodes are placed on the skin and thus are not in direct contact with the muscle. This has raised the question that measurements obtained by the technique may be adversely influenced in substantial ways by
